Helicobacter pylori heat shock protein 60 mediates interleukin-6 production by macrophages via a toll-like receptor (TLR)-2-, TLR-4-, and myeloid differentiation factor 88-independent mechanism.
Helicobacter pylori has been reported to induce interleukin-6 (IL-6) production in monocytes/macrophages and in chronically inflamed gastric tissues. The mechanism by which H. pylori induces IL-6 production in macrophages, however, has not been investigated. To identify the H. pylori factor responsible for this activity, we fractionated soluble proteins from H. pylori strain 26695 by ion exchange and size exclusion chromatography and screened the fractions for IL-6-inducing activity on RAW 264.7 macrophages. A single protein was purified and identified by mass spectrometry as H. pylori heat shock protein 60 (HSP60). Consistent with the observed IL-6-inducing activity of H. pylori HSP60, soluble protein extracts of H. pylori 26695 and SS1 strains that were depleted of this protein by affinity chromatography had dramatically reduced IL-6-inducing activities. The immunopurified HSP60 stimulated IL-6 production in macrophages. When stimulated with H. pylori HSP60 or intact bacteria, peritoneal macrophages from mice deficient in Toll-like receptor (TLR)-2, TLR-4, TLR-2/TLR-4, and myeloid differentiation factor 88 produced the same amount of IL-6 than macrophages from wild-type mice, demonstrating the independence of H. pylori HSP60 responses from these signaling molecules. H. pylori HSP60-induced IL-6 mRNA expression, and NF-kappaB activation in RAW 264.7 cells was abrogated in the presence of MG-132, a proteasome inhibitor. In contrast, inhibitors of protein kinase A or C, mitogen-activated protein kinase kinase, and phosphoinositide 3-kinase had no effect on IL-6 mRNA levels. This study demonstrates the induction of innate immune responses by H. pylori HSP60, thereby implicating this highly conserved protein in the pathophysiology of chronic gastritis.